Selective inhibition of Plasmodium falciparum aldolase by a tubulin derived peptide and identification of the binding site.
Aldolase of the human malaria parasite Plasmodium falciparum (PfAldo) may be a potential target for the development of novel antimalarial drugs. Using in vitro mutagenesis we analyzed the function of the carboxy-terminus of the recombinant enzyme. Deletion of the carboxy-terminus of PfAldo confirmed its critical role in catalysis; exchange of conserved residues minimally affected enzyme activity. We exchanged a pair of parasite specific lysine residues with corresponding amino acids of the host. These mutant enzymes exhibited an increased catalytic activity and reduced binding to erythrocyte band 3 protein. Homologous peptides of human band 3 protein and P. falciparum alpha-tubulin were competitive inhibitors of PfAldo. Selective inhibition of PfAldo by the alpha-tubulin peptide depends on the presence of tandem lysine residues and the fine structure of the inhibitor peptide. Our data support the concept of a matrix organisation of glycolytic enzymes in Plasmodium falciparum.